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(57) ABSTRACT

A contact device for contacting a contact conductor arrange-
ment with at least two contact conductors. The device has at
least two contact strip arrangements, each with at least one
contact strip arranged on a support. The contact strip sup-
ports connect via an arrangement of parallel rods, including
two parallel connecting rods, such that the contact strip
supports each connect to the connecting rods in one of two
parallel hinge planes at mutually spaced hinge points on
mutually parallel rotational axes and form a parallelogram
with the contact strips aligned parallel to each other. At least
one connecting rod central axis parallel to the rotational axes
1s pivotally connected to a base support at a hinge point such
that an advancing motion of the base support in the direction
of the contact conductor arrangement causes a correspond-
ing advancing motion of the contact strips.

13 Claims, 2 Drawing Sheets
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CONTACT DEVICE FOR CONTACTING A
CONTACT CONDUCTOR ARRANGEMENT

FIELD OF THE INVENTION

The present invention relates to a contact device for
contacting a contact conductor arrangement comprising at
least two contact conductors, the contact device having at
least two contact strip arrangements, each comprising at
least one contact strip arranged on a contact strip support,
the contact strip supports being connected to each other via
an arrangement of parallel rods comprising two parallel
connecting rods, such that the contact strip supports are each
connected to the connecting rods 1n one of two parallel hinge
planes at mutually spaced hinge points on parallel rotational
axes and form a parallelogram with the contact strips, which
are aligned parallel to each other, at least one connecting rod
central axis, which runs parallel to the rotational axes, 1s
connected to a base support at a hinge point 1n a pivoting
manner such that an advancing motion of the base support
in the direction of the contact conductor arrangement causes
a corresponding advancing motion of the contact strips.

BACKGROUND OF THE INVENTION

Contact devices of the kind mentioned above are usually
part of current transmission systems for electrically operated
machines that are connected to an external power source. In
particular, contact devices of the kind mentioned above can
be used for current transmission of electrically operated
vehicles, 1.e., for example, for transmitting current via an
overhead wire system to the electric drive of a rail vehicle.
Contact devices of the above-mentioned kind are used for
temporary power transmission in particular in hybrid drive
systems, 1n which another power source 1s available besides
the electrical current supply.

The temporary contact of the contact device to a current-
supplying contact conductor arrangement needed 1n particu-
lar for temporary power transmission usually requires an
advancing device that 1s connected to the contact device and
may be realized as a lifting device, for example, so as to
make the contact strips of the contact device touch the
contact conductor arrangement and to interrupt the contact
again, 1I necessary, by removing the contact strips from the
contact conductor arrangement. The advancing motions car-
ried out for this purpose by the contact strips require more
or less elaborate advancing devices, depending on the size
and on installation conditions of the required contact
devices, said advancing devices often vastly exceeding both
the constructional effort and the production costs for the
actual contact device.

SUMMARY OF THE INVENTION

The present invention 1s based on the object of proposing
a contact device of the aforementioned kind that 1s realized
in such a manner that the advancing device needed for
utilization of the contact device can be designed to be as
simple and cost-eflective as possible.

Said object 1s attained by a contact device having the
features of claim 1.

In case of the contact device according to the invention,
contact strip supports, on which the contact strips provided
for contacting the contact conductor arrangement are
arranged, are connected to each other via an arrangement of
parallel rods comprising two parallel connecting rods, such
that the contact strip supports are each connected to the
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connecting rods in one of two parallel hinge planes at
mutually spaced hinge points on parallel rotational axes and
form a parallelogram with contact strips that are aligned
parallel to each other. At least one connecting rod central
ax1is, which runs parallel to the rotational axes, 1s connected
to a base support at a hinge point 1n a pivoting manner such
that an advancing motion of the base support in the direction
of the contact conductor arrangement causes a correspond-
ing advancing motion of the contact strip supports.

Owing to the design of the contact device according to the
invention, kinematics become possible that ensure the per-
formance of a contact between two contact strips, which are
movably connected to a shared base support via an arrange-
ment of parallel rods, and two mutually independent contact
conductors of a contact conductor arrangement 1n such a
manner that the contact strips are made to touch the contact
conductors of the contact conductor arrangement with a
defined and consistent contact force by only one advancing
device that 1s connected with the base support of the contact
device.

In combination with the connecting rods of the arrange-
ment of parallel rods, the contact strips, which are aligned
parallel to each other, form a transmission parallelogram,
which ensures that a consistent contact force 1s produced
between the contact strips and the contact supports indepen-
dently of the horizontal and vertical distance between the
contact conductors.

The arrangement of parallel rods, which 1s realized as a
hinge parallelogram and by means of which the contact
strips arranged on the contact strip supports are connected to
the base support, ensures on the one hand that the contact
strips are always located in mutually parallel planes and on
the other hand that in case a contact strip touches a contact
conductor of the contact conductor arrangement via the
arrangement ol parallel rods, a consistent contact force
occurs between the contact strips and the associated contact
conductors even if the contact conductors are located 1n
different contact conductor planes.

A particularly stable design of the contact device becomes
possible 11 1n a preferred embodiment both connecting rods
are connected with their central axes, each of which runs
parallel to the rotational axes, to the base support at a hinge
point 1n a pivoting mannetr.

In another preferred embodiment of the contact device,
the contact strips are connected to the contact strip supports
via spring devices so that a steady increase of the contact
force 1s made possible when the contact strips are 1n contact
with the contact conductors of the contact conductor
arrangement.

If, 1n addition to the two contact strip supports, the base
support 1s realized as an additional contact strip support
comprising a contact strip arrangement, which 1s connected
to the base support via a spring device and comprises at least
one contact strip, at least three contact conductors of a
contact conductor arrangement can be contacted simultane-
ously, wherein said three contact conductors may be located
in different contact conductor planes.

Preferably, the pivoting connection between the connect-
ing rods and the base support takes place at two mutually
spaced hinge points of the base support, said hinge points
being located 1n a hinge plane that 1s arranged parallel to the
hinge planes of the contact strip supports so that the contact
strip of the base support, too, 1s aligned parallel to the
extension planes of the contact conductors during the
advancing motion.

In particular i1 the arrangement of the of the contact strip
arrangement on the base support 1s selected in such a manner
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that the contact strip arrangement of the base support 1s
located above the contact strips of the other contact strip
supports, 1t can be ensured that when using the contact
device, contact between the contact strip arrangement of the
base support 1s always made first and contact between the
contact strips of the two other contact strip supports 1s onl
made afterwards. This may be especially advantageous 1if,
for example, a middle contact conductor of a contact con-
ductor arrangement 1s realized as a ground conductor and 1f
a safe connection between the contact conductor arrange-
ment and the electrical machine requires that the ground
conductor be electrically contacted first.

Preferably, the contact strip arrangement of the base
support comprises at least two contact strips, which may be
arranged one behind the other or also side by side perpen-
dicularly to the direction of extension of the contact con-
ductor arrangement.

If each contact strip 1s associated with one spring device,
it 15 possible to make contact with contact conductors that
are arranged in different contact conductor planes via the
different contact strips of the contact strip arrangement of the
base support.

Conventional contact strips may be used 1f the contact
strips are realized, as least in part, as sliding contact strips.

Preferably the contact strips are arranged, at least 1n part,
in a rotatable manner on the contact strip supports so that
wear ol the contact strips can be reduced. Moreover, 1t thus
1s possible for the contact strips to align themselves on the
contact conductors so as to provide a contact surface as large
as possible.

If the base support 1s connected to a lifting device to
perform an advancing motion, an advancing motion of the
contact device can be performed in a particularly simple
manner, especially 1f the lifting device 1s connected to the
base support via a pivot hinge.

BRIEF DESCRIPTION OF THE DRAWING
FIGURES

In the following description, preferred embodiments of
the contact device will be explained 1in more detail with the
aid of the drawings.

In the figures:

FIG. 1 shows a contact device according to a first embodi-
ment 1in a front views;

FIG. 2 shows a top view of the contact device illustrated
in FIG. 1;

FIG. 3 shows a front view of a contact strip arranged on
a contact strip support;

FIG. 4 shows a top view of the contact strip 1llustrated in
FIG. 3;

FIG. 5 shows a top view of a base support of the contact
device 1llustrated 1in FIG. 1;

FIG. 6 shows a top view of the base support 1llustrated in
FIG. 5;

FIG. 7 shows a front view of another embodiment of a
contact device comprising a base support realized as a
contact strip support;

FIG. 8 shows a top view of the contact device illustrated
in FIG. 7;

FIG. 9 shows a front view of the base support realized as
a contact strip support; and

FIG. 10 shows the base support 1n a top view.

DETAILED DESCRIPTION OF TH.
INVENTION

(Ll

FIGS. 1 and 2 show a contact device 20 comprising two
contact strips 21, 22, each of which 1s arranged on a contact
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strip support 23, 24 and serves to contact one contact
conductor 25 and 26, respectively, of a contact conductor
arrangement 27. The contact strip supports 23, 24 are
arranged parallel to a plane of extension 60, 61 of the contact
conductors 25, 26.

As can be seen 1n particular from FIGS. 3 and 4, in the
case at hand the contact strips 21, 22 each comprise a contact
28 that 1s rotatably mounted on a contact axis 29, said
contact axis 29 being connected to the contact strip support
23, 24 via a spring device 30 having two spring supports 31,
32, which here are realized as a telescopic device.

In the 1llustrated embodiment example, the contact strip
supports 23, 24 are connected 1n a pivoting manner to an
arrangement of parallel rods 37, which comprises two con-
necting rods 35, 36, at two mutually spaced hinge points 33,
34, each of which 1s arranged 1n one of two parallel hinge
planes 64, 65 as 1illustrated 1n FIGS. 1 and 2, on two
rotational axes 48, 49, which are arranged parallel to the
planes of extension 60, 61 of the contact conductors 235, 26,
said connection being such that the left hinge point 33 of the
contact strip supports 23, 24 and the rnight hinge joint 34 of
the contact strip supports 23, 24 are connected to each other
via a first connecting rod 35 and via the second connecting
rod 36, respectively. Furthermore, central aces 38, 39 of the
connecting rods 35 and 36, respectively, which run perpen-
dicularly to the longitudinal extension of the connecting rods
35, 36, are connected, at hinge points 40, 41 1n a pivoting
manner, to a base support 42 arranged parallel to the contact
strip supports 23, 24, the hinge points 40, 41 being located
in a hinge plane that 1s parallel to the planes of extension 60,
61 of the contact conductors 25, 26. Thus, an advancing
motion 43 1n the direction of the contact conductor arrange-
ment 27 causes a corresponding advancing motion of the
contact strip supports 23, 24 which are connected to the base
support 42 via the arrangement of parallel rods 37.

To perform an advancing motion 43 of this kind, the base
support 1s connected, 1n a pivoting manner via a pivot hinge
44, to a pivot arm 45 of a lifting device (not illustrated),
which may be arranged on the roof of a rail vehicle 1n the
manner of a pantograph, for example.

As shown 1n particular 1n FIGS. 5 and 6, in the case at
hand the pivot hinge device 44 comprises a hinge sleeve 46,
which 1s provided for connection to the pivot arm 45 and 1s
arranged on a pivot axis 47, which 1s connected to the base
support 42.

In FIGS. 7 to 10, another embodiment of a contact device
50 1s 1llustrated, which has all the components of the contact
device 20 described betfore with reference to FIGS. 1 to 9
and, 1in contrast to contact device 20, has a base support 51
that 1s realized as a contact strip support comprising, in the
case of the presently illustrated embodiment example, a
contact strip arrangement 54 having two contact strips 52,
53, said contact strips 32, 33 being arranged one behind the
other in the direction of another contact strip 55, which 1s
arranged above the base support 31 1n a plane of extension
62. Said contact strips 52, 53 are realized 1n correspondence
to the afore-described contact strips 21, 22 and are con-
nected to the base support 51 via a spring device 59
comprising two spring supports 57, 58.

The mvention claimed 1s:

1. A contact device (20, 50) for contacting a contact
conductor arrangement (27) comprising at least two contact
conductors (23, 26), the contact device having at least two
contact strip arrangements, each comprising at least one
contact strip (21, 22) arranged on a contact strip support (23,
24), the contact strip supports being connected to each other
via an arrangement of parallel rods (37) comprising two
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parallel connecting rods (35, 36), such that the contact strip
supports are each connected to the connecting rods in one of
two parallel hinge planes (64, 65) at mutually spaced hinge
points (33, 34) on mutually parallel rotational axes (48, 49)
and form a parallelogram with the contact strips, which are
aligned parallel to each other, at least one connecting rod
central axis (38, 39), which runs parallel to the rotational
axes, being connected to a base support (42, 51) at a hinge
point (40, 41) 1n a pivoting manner such that an advancing,
motion (43) of the base support in the direction of the
contact conductor arrangement causes a corresponding
advancing motion of the contact strips.

2. The contact device according to claim 1,

characterized 1n that

both connecting rods (35, 36) are connected with their
central axes (38, 39), each running parallel to the
rotational axes (48, 49), to the base support (42) at a
hinge point (40, 41) 1n a pivoting manner.

3. The contact device according to claim 1,

characterized 1n that

the contact strips (21, 22) are connected to the contact
strip supports (23, 24) via spring devices (30).

4. The contact device according to claim 1,

characterized 1n that

the base support (51) 1s realized as an additional contact
strip support, which comprises a contact strip arrange-
ment (54), which 1s connected to the base support via
a spring device (59) and comprises at least one contact
strip (52, 53).

5. The contact device according to claim 1,

characterized in that

the pivoting connection between the connecting rods (35,
36) and the base support (42, 51) 1s realized at two
mutually spaced hinge points (40, 41) of the base
support, which are located 1n a hinge plane (63)
arranged parallel to the hinge planes (64, 65) of the
contact strip supports.
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6. The contact device according to claim 4,

characterized in that

the contact strip arrangement (54) comprises at least two
contact strips (52, 53).

7. The contact device according to claim 4,

characterized 1n that

the contact strip arrangement (34 ) comprises a plurality of
contact strips (52, 53) that are arranged one behind the
other 1n the direction of extension of the contact
conductor arrangement (27).

8. The contact device according to claim 4,

characterized 1n that

the contact strip arrangement comprises a plurality of
contact strips that are arranged side by side perpen-
dicularly to the direction of extension of the contact

conductor arrangement.

9. The contact device according to claim 4,

characterized 1n that

cach contact strip (52, 53) 1s associated with one spring
device.

10. The contact device according to claim 1,

characterized 1n that

at least 1n part, the contact strips are realized as sliding
contact strips.

11. The contact device according to claim 1,

characterized 1n that

at least 1n part, the contact strips (21, 22, 52, 53) are
arranged on the contact strip supports (23, 24) in a
rotatable manner.

12. The contact device according to claim 1,

characterized 1n that

the base support (42, 51) 1s connected to a lifting device
to perform an advancing motion (43).

13. The contact device according to claim 12,

characterized in that

the lifting device 1s connected to the base support (42, 51)
via a pivot hinge (44).
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